Introduction: Spina bifi da is a spine malformation that appears as an incomplete closure of the spine during development. Most frequently it involves lumbosacral vertebrae. There are two types of spina bifi da: spina bifi da aperta and spina bifi da occulta. In most of the cases spina bifi da occulta is asymptomatic, and it is identifi ed by accident.
INTRODUCTION
Spina bifi da is one of the most complex congenital malformations of the spine, which is characterized by incomplete closure of the spine (bifi da). Fusion of the vertebral arches is incomplete due to defi cient development of the neural tube during the embryonic period, in the fi rst four weeks following fecundation. Most frequent localization is lumbar or sacral (1, 2) .
Etiology of spina bifi da is complex; there are genetic factors, environmental factors or medicines / drugs used by the mother during pregnancy or a combination thereof (3) . According to several studies, the incidence 1 University of Medicine, Pharmacy, Sciences and Technology of Tîrgu-Mureş of neural tube defects decreases drastically as a result of the benefi cial eff ects of folic acid administered during pregnancy (4, 5) .
There are two major categories of spina bifi da: spina bifi da aperta (open) and occulta (closed) (6) . These two are further subdivided based on the presence of a hernia sac, its contents and whether there is skin coverage or not.
Spina bifi da aperta or spina bifi da cystica has three clinical forms: meningocele, myelomeningocele and mieloschisis. These subtypes are characterized by a hernia sac that is not covered by skin. Myeloschisis is in fact the defective closure of the neural tube, so the spinal cord will be split. It is the most severe form of spina bifida (6) . Meningocele is the rarest subtype, and it is characterized by herniation of the meninges, without involvement of the spinal cord. It may also be a variant of spina bifida occulta, if it is covered by skin. Myelomeningocele is a subtype of spina bifida aperta, where due to incomplete closure of the neural tube during embryonic development a spinal cord segment protrudes into the hernia sac from the spinal canal (7) .
The other category is spina bifida occulta or closed spina bifida, where the hernia lesion is covered by the skin. There are several subtypes, like lipomyelomeningocele and lipomeningocele. In case of lipomyelomeningocele the hernia sac has a meningeal and neural component, as well as adipose tissue. If the hernia sac contains only meninges and adipose tissue, it is a lipomeningocele, a less severe variant of the disease (7) .
Another variant of spina bifida occulta is without herniation. This is the most frequent subtype, and since it is asymptomatic it is discovered usually by accident. This is considered spina bifida as is, and the other two subtypes (lipomyelomeningocele and lipomeningocele) are more severe variants of spina bifida occulta.
OBJECTIVES
This retrospective study presents the incidence of spina bifida occulta according to age, sex and localization, diagnosed using radiological studies.
MATERIALS AND METHODS
Between July 2017 and January 2019 there have been a total of 108 patients diagnosed with spina bifida occulta at the Radiology Department of SC. Dora Medicals Tîrgu Mureș. The patients presented for AP radiographic studies of the cervical and thoracolumbar spine; AP radiographic studies of the pelvis; PA radiographic studies of the chest; they had spine pain, scoliosis.
Radiographic studies were performed using a Siemens Multix Select DX equipment. Following reassessment of the images in order to determine location of spina bifida, we centralized the clinical data (sex, age) of patients. Statistical analysis of the data was performed using Graph Pad In Stat 3 software, version 3.06 (GraphPad Software Inc, San Diego, USA). Significant association was considered in case of p <0.05, with a 95% confidence interval.
RESULTS
During the 19 months considered for the study, a total of 109 patients presented at the Radiology Department for radiographic studies, which led to the diagnosis of spina bifida occulta. Of the 109 cases 60.6% were females and 39.4% were males ( Table 1) .
The most frequent localization was lumbosacral. In 81% of the cases the lesion was localized to the S1 vertebra, and in 15% of the cases localization was the L5 vertebra. In some cases we identified rare localizations of spina bifida, i.e. C7-T1-T2, T1, T2 and S2.
According to age group distribution the lesion was most frequently diagnosed by radiological studies in young patients aged 11 to 15 years (44.4%). Sex ratio was approximately similar in all age groups (females:males = 1 - Spina bifida localized to L5 was more frequent in males (11/16, 68 .7%) in all age groups, except the 16-20 years age group, where the ratio between sexes was 1.5 with female predominance. Most cases were diagnosed between 11-15 years (8/16, 50%) (p=0.25) ( Figure 2 ). Spina bifida localized to S1 was more frequent in females (60/88, 68.1%), with most of the cases diagnosed also between 11-15 years (40/88, 45.4%) (Table 1, Figure 3 ). There was no statistically significant correlation for this localization between the age and sex of the patients (p=0.66). Sex ratio was variable between 1.25 and 3 (females:males = 3 between 1-10 years and over 51 years; females:males = 1.25 between 21 and 50 years) ( Figure 3 ). Figure 3 . Spina bifida occulta localized to S1 according to age and sex
Comparing sex ratios according to localization it is notable that the ratio of cases localized to S1 and diagnosed in women has a decreasing tendency between 1 and 20 years of age, followed by an increasing tendency between 21 and 80 years.
All cases localized to L5 and identified in women were diagnosed before 20 years of age, with a higher incidence between 16 and 20 years. The ratio of cases localized to S1 in males was higher between 21 and 50 years of age, contrasting with cases localized to L5 (Figure 4 ). Feminin S1 Feminin L5 Masculin S1 Masculin L5
Figure 4. Spina bifida occulta according to age, sex and localization
Our cases included a number of rare localizations: C7-T1-T2, T1 ( Figure 5 ), T2
( Figure 6 ) and S2 (Figure 7 ). 
DISCUSSION
In most of the cases spina bifida occulta is asymptomatic and it is identified by accident or even post-mortem, without causing major problems in day to day life of the population. Certain specialties, like neurology, urology, radiology, epidemiology or even neurosurgery, are especially concerned with some aspects of this disease (age, sex, localization, symptoms) for diagnosis, therapy or possible complications.
In most of the cases spina bifida occulta involves the lumbosacral spine; this finding is supported by our study, considering that most of the lesions were localized to L5 and S1 (8) . Our study enrolled 108 patients, 38.9% (42) males and 61.6% (66) According to published data, sex ratio varies between 0.13 and 1.57 with female predominance ( Table 2 ). In our study spina bifida occulta was localized most frequently to vertebra S1 (88/106). Of the 88 cases 60 were females (68.18%). In the A. Fidas et al. study, spina bifida localized to S1 was more frequent in males (Table  2) . Shabana et al. demonstrated a prevalence of 5.5% for grade 1 spina bifida occulta (S1-S2), this area being the most affected, against 4.5% for grade IV (open sacral canal) (3).
According to our results, in contrast with S1 localization, spina bifida localized to vertebra L5 was more frequent in males (68.7%). According to certain studies, spina bifida localized to L5 is more rare compared to that with sacral localization and it is more frequent in males. The Fidas study lists spina bifida localized to S2, a total of 23 cases, 9 females and 14 males (11) .
In rare cases thoracic spina bifida is described. Manenti G. et al. described spina bifida occulta in a 26 years old male that was localized to vertebra T1 (8) . Our cases included a number of rare localizations: C7-T1-T2; T1; T2 and S2.
CONCLUSIONS
There are very few published studies that analyze clinico-pathological data of spina bifida patients. In our patient pool, spina bifida occulta was more frequently localized to vertebra S1, occurred especially in females, and it was diagnosed by radiology studies especially at young ages from 11 to 15 years.
